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www.ethnobotanyjournal.org/vol7/i1547-3465-07-293.pdf other historically. The grouping of words into cognate sets depends on a number of known facts about sound change and the relationships of sounds; for example, while tagin (Bolaang), saing (Tausug) and sagin (Totoli, Boano) present close and unambiguous matches, magi (Lamma) is not a likely cognate. In some instances cursory inspection is sufficient to group terms together (Table 1) ; in other cases, a more detailed knowledge of the historical phonologies of the languages concerned is required (Table 2) (drawing on Ross 1996) .
There are 24 cognate sets in our database, as well as a 'miscellaneous' category used for terms that do not show widespread cognacy in Austronesian languages ( Figure  1 ; Appendix 1). The Austronesian language family, members of which form the core of the database, originates on Table 1 . Banana reflexes of *saging (sample only). The asterisk in *saging indicates a reconstructed proto-form; modern reflexes attested as a form in a contemporary or historically-attested language are italicized.
Area
Language(s) *saging
N. Philippines Tagalog saging
Aklanon saaging
S. Philippines Mamanwa saging

Mansaka saging
Tausug saing
N. Sulawesi Dampelas saging
Totoli sagin
Boano sagin
Bolaang tagin Table 2 . Banana reflexes of *sakup (sample only).
Area
Language(s) *sakup
SW Indo-Malaysia Sundanese cau
SE New Guinea Taupota hakova
Motu dau
Sinaugoro daua
Tawala hakowa
Gumawana yagowa
Solomons
Gao tsao
Maringe cau
Simbo, Roviana hakua
Babatana siiku
Sisiqa siku
Kokota kaku
Vanuatu Paamese sou-sou the island of Taiwan; it has dispersed southward through Indo-Malaysia and eastward across the north coast of New Guinea into the Pacific at remarkable speed. Glottochronological dates put less than 500 years difference between the first reconstructable proto-language out of Taiwan, Proto-Malayo-Polynesian and Proto-Oceanic in the Bismarck Archipelago (e.g., Blust 1993), though there are both interpretative and methodological issues involved that make these dates less reliable than might be hoped.
A conservative view of the phylogeny of these languages, following Ross (1995) , is shown in Figure 2 (upper); we note that support for the Central-Eastern Malayo-Polynesian and Eastern Malayo-Polynesian nodes is weak
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www.ethnobotanyjournal.org/vol7/i1547-3465-07-293.pdf (Donohue & Grimes 2008) . The area of the Austronesian languages and the approximate assumed trajectory for their dispersal are shown in Figure 2 (lower).
In the sections that follow we detail the distribution of some of the more significant of the cognate sets we identified and discuss the inferred history of the terms, where directionality can be ascertained. First, however, we briefly sketch the archaeobotany of Musa spp. dispersal.
The Archaeobotany of Bananas
De Langhe and de Maret (1999) , as well as numerous genetic studies (see Carreel et al. 2002) , shed light on the complexities of banana occurrence, dispersal and hybridization in Island Southeast Asia. Even though the archaeobotanical record for bananas in this region is geographically dispersed and partial, we present the evidence that is relevant to the present argument (Figures 3 and 4 ; Table 3; from Denham & Donohue 2009 , also see Vrydaghs & De Langhe 2003 , Kennedy 2008 ).
All terminal Pleistocene and early Holocene records of bananas are equivocal in terms of human management. Musa acuminata Colla ssp. banksii (F. Muell.) Simmonds and Musa ingens Simmonds phytoliths are present at Kuk Swamp in the highlands of New Guinea approximately 10,000 years ago (Denham et al. 2003) . Musa balbisiana Colla and cf. M. acuminata seeds have been identified in terminal Pleistocene contexts at Beli-Lana in Sri Lanka (Kajale 1989) . Only the Beli-Lana finds are directly associated with human exploitation (Kajale 1989) , although the uses of fruits or seeds there are unknown.
The earliest evidence for banana cultivation, including for section Eumusa, derives from Kuk Swamp at 7000-6500 years ago in highland New Guinea (Denham et al. 2003) .
The archaeobotanical evidence at Kuk circumstantially corroborates genetic and phytogeographic interpretations for an initial and potentially long process of domestication of M. acuminata ssp. banksii in the New Guinea region (Perrier et al. 2009 Figure 1B ). Note that some occurrences of/some parts of the range of M. balbisiana in the South Asia subcontinent might be anthropogenic. nana cultivation and cultivar diffusion. There is no published archaeobotanical evidence of bananas in Island Southeast Asia, which solely reflects a lack of research rather than the distribution of cultivated and wild species. On mainland Southeast Asia, most finds occur within the natural range of some bananas species (e.g., Kealhofer 2003) and are late (e.g., Laotian finds in Bowdery 1999), while others are only suggestive of human agency (Zhao & Piperno 2000) .
Given current limitations on the discrimination of banana volcaniform phytoliths (Vrydaghs et al. 2009 ) and starch grains (Scott Cummings pers. comm. 2008 , Lentfer 2009a , cultivation and domesticatory relationships can be inferred from the archaeobotanical record in two ways: the presence of a Musa banana marker beyond its natural range, e.g., in Africa (Vrydaghs & De Langhe 2003) ; and, the frequency and archaeological association of banana markers, e.g., with Figure  1A ). Note that it has recently been proposed to reclassify Musa spp. into three sections: Musa (formerly Eumusa and Rhodochlamys sections), Callimusa (formerly Callimusa and Australimusa sections) and Ingentimusa (unchanged) (after Wong et al. 2002 , cf. De Langhe et al. 2009 The timing and nature of banana dispersal accord with scenarios of initial domestication in the New Guinea region and subsequent processes of hybridization and dispersal westward to Africa during the mid-to-late Holocene (see Perrier et al. 2009 ). The dispersal of bananas from New Guinea to Island Southeast Asia seems to predate Austronesian influence, given that speakers of Austronesian languages arrived in the New Guinea region around c. 4000-3500 years ago, although they seemingly had only limited influence on New Guinea until a thousand years later (Bellwood 1996) .
The Historical Linguistics of Bananas in Island Southeast Asia
As mentioned above, there is a gap in the archaeobotanical record for bananas in Southeast Asia. This gap can now be investigated using the linguistic database of banana terms across the region in order to elicit any traces of the pre-Austronesian dispersal of bananas westward from New Guinea.
Pan Malayo-Polynesian: *punti
There are no accepted reconstructions for terms for bananas at the Proto-Austronesian level, although *punti is generally accepted as a Malayo-Polynesian term (e.g., Blust 1984 Blust /1985 (the asterisk in *punti indicates that we are discussing a reconstructed proto-form, and not nec- Figure 5 . Geographic distribution of *punti terms for banana.
essarily a modern reflex attested as a form in a contemporary or historically-attested language). This implies that *punti was not present in an ancestral Austronesian language on Taiwan, but only occurred after the dispersal of the Austronesian language family south from Taiwan. While reflexes of *punti are widely distributed in Indo-Malaysia and the Pacific ( Figure 5 ), they are not universal. The proto-term's reflexes are entirely absent from the Malay Peninsula and Java, and occur only twice in Sumatera and once in the northern Philippines (in Pangasinan).
The absence from most of the Philippines is unexpected if the term is a Malayo-Polynesian innovation, given that this subgroup of Austronesian is thought to be associated with Austronesian language dispersal southward from Taiwan and to have developed in the north of its range, probably in the Philippines (e.g., Blust 1995). The various gaps in occurrence of this term through western Indo-Malaysia are explained below as we examine some of the more geographically restricted cognate sets.
Although *punti is reconstructed as a Malayo-Polynesian term, its absence from the Philippines does not necessarily indicate that it was formerly more widespread there prior to linguistic replacement by a later spread of *saging and possibly *baRat. Rather than reflecting a MalayoPolynesian innovation that has been lost in the Philippines, *punti may be a southern Austronesian term that originated in central/eastern Indonesia and later spread westwards. The few northerly occurrences of this term could represent later introductions from the south.
Northern Austronesia: *belbel, *saging, *baRat
Three terms are largely confined to Taiwan and the Philippines, with some spread south ( Figure 6 ). Their distribution is largely exclusive of that of *punti ( Figure 5 ). The first term, *belbel ( Figure 6 , black dots), is confined to Taiwan and the Batanes Strait. Although it does occur in more than one first-order subgroup of Austronesian, the geographic confinement to the Taiwan area makes the reconstruction of *belbel as a Proto-Austronesian term methodologically contentious, as its modern spread may be due to later diffusion. The second term, *saging (Figure 6 , orange dots), is spread over most of the Philippines, extending into northern Sulawesi. Finally, *baRat ( Figure  6 , yellow dots) is found in the northern Philippines and in western Borneo with a shift to *baRak. The noncontiguous distribution of reflexes of *baRat suggests that it is the prior term in the Philippines' area. Most of the languages of the Philippines that maintain *saging also have the term balat meaning 'peel (banana, etc.)'; *saging seems to be an innovation that has eliminated much of the earlier range of *baRat with the meaning 'banana', and in these same areas *baRat has undergone semantic shift and survived. This suggests that the cultural utilisation of bananas has a long history in the Philippines, including changes of focus or intensity.
Western Indo-Malaysia: *pisang
The term pisang, known widely from Malay/Indonesian, is largely confined to languages closely related to Malay and spoken in areas adjoining the homeland of Malayic, a language of the Western Malayo-Polynesian region (FigFigure 6 . Geographic distribution of *belbel (black), *saging (orange) and *baRat (yellow) terms for banana.
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www.ethnobotanyjournal.org/vol7/i1547-3465-07-293.pdf 301 ure 7). Given these tight linguistic and geographical restrictions, *pisang probably represents a relatively recent spread, probably no longer than c. 2000 years, assuming that *pisang was an innovation in Proto-Malayic, and that the modern distribution of the term reflects either retentions from this source, or borrowings (into Acehnese and Gayo) in areas that show large degrees of Malay influence (e.g., see Adelaar 1992 for estimates of Proto-Malayic). Consequently, *pisang was a Proto-Malayic innovation, with its distribution reflecting languages descended from Proto-Malayic, which has had only a recent spread (as determined by the high percentage of shared vocabulary and the relatively uniform morphological profiles of the different languages), as well as reflecting some limited borrowing by neighboring ethnolinguistic groups, which was influenced by the dominant political position of Malay over the last 1500 years.
Regionally restricted terms: *prIIt, *geDang, *bief, *rando, *busa A number of regionally-restricted terms can be identified west of New Guinea and in IndoChina (Figure 8 ). There are few conclusions that can be drawn from the distribution of these terms, other than to note that the greatest cluster of local terms is in the northwest of New Guinea. In IndoChina we see a single term, *priit, found in a number of closely related Austro-Asiatic languages and their neighbors. If *priit can be related to *baRat, the term found in the northern Philippines and western Borneo (see yellow on Figure 6 ), then we would have some additional support for the previous existence of an interaction sphere extending from Borneo to mainland Southeast Asia.
Before leaving these terms we should mention the possibility that the *priit terms from mainland Southeast Asia are related to the *baRat terms found in the Philippines and in Borneo. As well as geographic proximity, there is other evidence linking Borneo and the mainland, including a possible Borneo-Malay Peninsula linguistic substrate (e.g., Adelaar 1995), the pre-Austronesian distribution of basket-impressed pottery and edge-ground stone tools (Bulbeck 2008), and the plausible phonological match in the consonants. The only reasons this has not been presented as a major hypothesis are (a) the complete and unexplained irregularity of the vowels, and (b) the fact that the (putative) reflexes of *baRat in Borneo mostly show the irregular development to *baRak (just as there is velar/coronal crossover in *saging when it is found south of the Philippines). The second of these points might represent a later development in some languages of Borneo, but the mismatch in vowels is more problematic. However, we note Sou pariat, Mon brat and Nyah Kur phraat suggest that, as with *t > *k in Borneo, the vowel irregularities on mainland Southeast Asia might be a later development (we thank Roger Blench for discussion on this point).
Expanding terminology: *muku and *qaRutay
Two terms for banana, *muku and *qaRutay, are potentially the most significant for understanding the domestication history of the plant. 
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The distribution of typical forms reflecting *qaRutay are widespread ( Figure 10 ; Table 4 ), but the form can be traced to an origin in the Philippines in Negrito languages, where the term has also been reported as a reference to the fibrous inedible plant abaca (Reid 1994) . It is quite possible that 'abaca' is a functional, rather than botanical, identification, given the overlapping uses of certain banana species and abaca as a source of fiber (Kennedy 2009 ). This hypothesis is strengthened by the fact that the Musa Germplasm Information System, cited in Carreel et al. (2002) , identifies a particular Philippine banana (M. acuminata ssp. errans (Blanco) R.V.Valmayor) as agotay, a term with a clear northern Philippines provenance that is clearly lexically related to the material presented in Table  4 (particularly Hanunóo; see also Appendix 1). Unfortunately we do not have details about where this term was recorded, but it is likely that 'abaca' has been used with a wider sense than just Musa textilis Née (and, conversely, 
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Figure 10. Geographic distribution of *qaRutay (green and blue) and *muku (red and yellow) terms for banana. Red circles show non-Austronesian languages with *muku reflexes, while yellow diamonds show the appearance of this term in Austronesian languages. Dark green circles (Philippines and Malay Peninsula) shows the least-reduced, and so probably most conservative, variants of the *qaRutay term (see Figures 10 and 14) . Blue shows forms that can be derived from *kaloy and dark green diamonds (mainly around Sulawesi) show the distribution of forms that have undergone metathesis from *kola to *loka. An examination of diversity of modern cognates establishes *qaRutay as the prior term (Figure 11 ; Tables 4 and  5) . We do not enter into a discussion of the details of the phonetic and historical theory (e.g., Dyen 1963 , Joseph & Janda 2003 , Ladefoged 2006 , but the summary in Table 5 demonstrates that the only plausible reconstruction, representing our 'best guess' of the original form, is *qaRutay. Reflexes of this term are now widespread in both eastern Indo-Malaysia and in the far west of Sumatera, being absent only from the centre around Java and Bor- Figure 11 . Directionality in the development of *qaRutay term for banana (see Tables 4 and 5 ). The developments from *qaRutay involve a number of sound changes that are frequently attested in Island Southeast Asia, and frequent metathesis, also frequently attested in languages of the region (see Donohue & Grimes 2008) . The terms talukay and kaluay are hypothesised inter-stages, unattested in the modern data. Table 5 . Sound changes and discussion of directionality ( Figure 11 ).
Change Discussion
Counter-arguments *q > Ø the post-velar *q is frequently lost in many Malayo-Polynesian languages *Ø > q is unjustified, and unprincipled *q > k the post-velar can develop into a velar; this is rare, but also attested in other Austronesian languages.
*k > q is plausible; it is not essential to the argument that the original segment be q, and not k.
*R > g widely attested in the Philippines *g > R is plausible, but not attested in the Philippines area *R > l widely attested *l > R would be unusual *t > Ø this is an unusual change, but not unknown *Ø > q is unjustified, and unprincipled The term *qaRutay originated in the Philippines and spread south to the islands west of New Guinea, where it later became dominant. *qaRutay was the only one of the island terms that spread to mainland Asia, while also con- Figure 12 . Geographic distribution of *joRaga (A), *sakup (B), *bwera (C), *bwatiq (D), *bateli (E), *baqapun (F), *tawai (G) and *fiak (H) terms for banana as attested in Melanesia and in areas to the west.
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A *joRaga B *sakup C *bwera D *bwatiq E *bateli F *baqapun G *tawai H *fiak tinuing to diversify in the islands. The trail of Island Southeast Asian terms ends in the west of South Asia.
Other circum-Papuan terms: *joRaga, *tawai, *sakup, *fiak, *bweRa A number of banana terms are found surrounding New Guinea, appearing both to the east and west of the island (Figure 12 ). For instance, *joRaga is a reconstructed cognate term widely reflected in the Solomons, found in Vanuatu and Samoa, as well as in the Markham valley and (speculatively) in one non-Austronesian language of Cenderawasih Bay (Tarunggare) ( Figure 12A ). The term *sakup (Table 2 ; Figure 12B ) is found mostly in the Pacific, but is also possibly attested in Sundanese cau, a term without cognate in Indo-Malaysia. *bwera and *bwatiq show more even distributions west and east of New Guinea ( Figures 11C and 11D , respectively). The term *baqapun is the only one of the terminologies discussed with a northern element to its distribution, relying on the cognacy of Mabalay Atayal buqoh.
The word *bateli is common in eastern Indonesia, as reflexes of the intermediate form *tala, but also appears with near overwhelming frequency in Vanuatu north of Malakula ( Figure 12E ). Two terms, *tawai and *fiak, are quite uneven: *tawai is found exclusively in the Pacific, in New Guinea, Vanuatu and Kosrae in Micronesia ( Figure 12G) ; and, *fiak is found almost exclusively in Maluku ( Figure  12H ), but also appears in Samoan (off map to the east).
Some of these terms, *joRaga, *sakup, *bwera, *bwatiq and *baqapun, have been reconstructed as Proto-Oceanic terms, ancestral to the Austronesian languages of the Pacific, and might, as Ross suggests, represent different cultivars or clusters of cultivars (e.g., Pawley 2007 , Ross 1996 , but our expanded database shows that they have a distribution that suggests a pre-Austronesian origin in Melanesia. Our interpretation is based on the distribution of terms both east and west of New Guinea; consequently, the only level to which the term could be reconstructed would be Proto-Malayo-Polynesian, the ancestor of all Austronesian languages outside Formosa. With such a reconstruction, however, the complete absence of more languages attesting the form west or north-west of New Guinea would be very suspicious and unlikely (see Figure  2 for a conservative view of the Austronesian phylogeny and its geographic distribution).
The Melanesian locus
While the maps in the preceding section show a multiplicity of terms that are separate cognate sets without a linguistic connection, they do share a common locus around New Guinea. This geographic concentration is manifest in the distribution of highly localized, miscellaneous terms, frequently attested only in individual languages ( Figure  13 ). The greatest concentration of localized idiosyncratic terms is in New Guinea and the islands of near Oceania to the east and Maluku to the west. Although these terms do not point to a single, unified history, they might perhaps indicate that human involvement with bananas has a longer, or at least more diverse, history in and around New Guinea. Note that Figure 13 does not adequately represent the diversity in Melanesia, since the present sample is geared towards Austronesian languages (see Appendix 1), a family which in New Guinea is present mainly on 
Some tentative historical reconstructions
We can make the following speculative conclusions from the linguistic data. The greatest diversity in banana terminology is focused in the New Guinea region. While this diversity may solely reflect the enormous phylogenetic diversity in languages of the region, it is also suggestive of a greater time depth for banana salience in the cultures of this region, a conclusion that accords with the botanical history of bananas (Carreel et al. 2002 , De Langhe & de Maret 1999 , Perrier et al. 2009 ). The terminological diversity is surprisingly reflected in Austronesian languages of the New Guinea region, which effectively reflects a transmission of terms from non-Austronesian to Austronesian languages in this region. This is significant because it suggests a considerable inheritance of the term, and plausibly the plant, from people living in the region before the advent of Austronesian languages.
The present day distribution of the terms *qaRutay and *muku, as well as inferred directionality in the development of reflexes, enable a complex historical linguistic reconstruction of terminological (and inferentially plant) movements (Figure 14 ; see Table 5 ). We suppose two distinct geographic sources for the two etymologies: *muku was local to New Guinea and later saw some spread to the east as well as the west. From an origin in the Philippines ( Figure 10A ), the *qaRutay term extends south ( Figure 13B ), and relatively rapidly spreads west ( Figure  13C ). This leads to two southern centres for diffusion, one in the east retaining the k (< *q), and one in the west retaining the t ( Figure 13D ). Local metatheses (the change from *kalo to loka in the east, and *kalo to kaol in the west, shown in dashed ovals) show later localization of the terms, and attest to the more robust adoption of the *kaloy term that was originally the eastern variant. The fact that descendants of *kaloy (via *kaley and *kela) later spread westwards past South Asia (see Figure 15) attests to the adoption of this term by the culture that had the most successful engagement in inter-regional exchange. See Table 5 for a summary of the reasoning behind the relative chronology of the changes that trace the source of the different contemporary terms. In addition to the northern Philippines' term, a New Guinea-centric term *muku is also found, now attested only on the western and eastern tips of the island ( Figure 13A , possibly reflecting later replacement in the centre). These terms showed limited evidence of a spread to the east ( Figure 13B ), being found in southern Vanuatu and New Caledonia ( Figure  15 ), but have extensive spread to the west. *qaRutay was the only one of the island terms that spread to mainland Asia, while also continuing to diversify in the islands. The trail of Island Southeast Asian terms ends in South Asia and only Arabic-derived terms are found west from this point ( Figure 15 ).
The claim for an east-to-west spread across the Indian Ocean from linguistics ( Figures 10 and 14) is similar to that reconstructed from botany and phytogeography ( Figure  16 ; De Langhe 1995 but also Perrier et al. 2009 ). There is extremely limited linguistic evidence for the spread of bananas into Africa, since the spreads of Arabic and Arabicderived terms in northern Africa and western Asia in his- torical times have eliminated a possible earlier diversity. Blench (2009) does reconstruct *kom for Benue-Congo languages, which is possibly suggestive of *muku plus metathesis and vowel lowering (muku > *moko > *komo > kom), though the similarity with such a short word, without even the sequence of segments matching, could well be due to chance. Another possible coincidence is the term huti 'cooking banana sp.' from Tanzania, though the etymology of this term deserves to be investigated further (De Langhe, pers. comm. 2008) . The resemblance between the Munda form *kondog and this putatively metathesised *muku, compounded with a metathesised *kola (thus, *kom-lok, which becomes *kondok through regular assimilatory processes) is similarly intriguing, though unconfirmed. Similar compounding is widely attested in the Alor region of southern Indonesia and the Madang region of northeast New Guinea, resulting in forms such as Blagar mogal and Jilim muŋgul. Similarly, as can be seen in Figure 11 , metathesis of these forms is attested in other areas as well, making the account somewhat less speculative (thanks to Roger Blench for discussion on this point, though his conclusions may differ from ours).
Prior to the westward dispersal to the Southeast Asian mainland, we must hypothesise a movement south from Philippines into western Melanesia/eastern Indonesia, where a significant amount of 'overlap' occurs. Again, this movement fits with what we know of the botany of bananas and plantains and the interhybridization that occurred (Perrier et al. 2009 ). Following linguistic 'consolidation' in western Melanesia/eastern Indonesia the terminology was (fairly quickly) exported to the Southeast Asian mainland, whence it spread, with relatively little variation (compared to the diversity found for the term in Island Southeast Asia) westwards. The linguistic trail ends in South Asia, after which, as noted earlier, Arabic-derived terms dominate (Fuller & Madella 2009 ). 
309
Conclusions
The close match between the proposed history of bananas in (Southeast) Asia based on botanical classification and the history derived from an examination of linguistic terminology is surprising and indicates a salience, and resilience, of bananas in the cultures concerned. Dates for the arrival of bananas in Africa, and the antiquity of the terms in Papuan languages, rather than the 'intruder' Austronesian languages, strongly suggest a pre-Austronesian dispersal across Island Southeast Asia. The fact that the terminology has remained relatively intact over many thousands of years, subject to some replacement but still recoverable despite wholesale language shift in many cases (to Austronesian languages), speaks of the integration of the plant into the social fabric of the societies that use it, not simply as a food source but also as a metaphor for the culture itself.
The linguistic evidence fills the gap in the archaeobotanical record, allowing us to both map and (approximately) date the dispersal of bananas from New Guinea. We can date the dispersal of bananas as preceding the arrival of Austronesian languages in eastern Indonesia and New Guinea, namely prior to c 4000 years ago (see Denham & Donohue 2009 ). This dispersal is in accordance with evidence for an early maritime culture in the area and also accords with archaeobotanical evidence for the prior domestication of bananas in the New Guinea region and dispersal to Island Southeast Asia and onwards eventually to Africa. In the future, the independent line of evidence from historical linguistics can be compared against genetic and phytogeographic lines of evidence, within the time frame of current archaeobotanical data, to provide a better understanding of the complex domestication histories for bananas. 
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